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This report provig e results at a effort,
began in mid-January 1932 (but building on mrk completed
during FY31), to assist the Defense Uuclws hgency (DNA) in
formulating suggestion* for improving the 4Wqebilities of
C!NCPACs land-based air component, the Pacific Air Forces
(?ACAF). We have chosen c~o focus on PACA' owing principally
to the brevity of the time available, but aiwo in the belief
that CINCPAC is clearly aware of the isgartaft contributions
which can be made by the long-range bornbers cal the Strate;1c
Air Command;-

in the sequel we address four principal issues:

0 Increased Range
* Land Attack
* Maritime Suppot

* Air Superiority

Two of these issues, mincreased range" and minritime supporto,
bear mention here briefly.

7 Pages 8 and 9 were deleted.
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Ill. MOCERIZAT low RZDEATIoNS

Th ubsequent sections detail vim modernization

recommendations developed in this study for land-based air-
craft. These recoibendations, and tn vporting rationale,
will be addressed in four categories.
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a. M aritime 5srvoi11aflco-The required maritime
surveillance capabilities, to support an expaned role for
land-based aircraft in maritime support, incld the ability-
to detect, track aund identify naval surface faices over large

*ocean areas in the Western Pacific. Current ai~rborne surveil-
lance assets have the potential to perform thee functions,
with systems -currently under development prmmdsing further
enhancements. Of course, the U.S. Navy surwillance assets P
already provide the type of acquisition capiLity desired
and with proper coordination could support maitime attack
missions by land-based tactical aircraft. amoveer a sole
reliance on these assets could unduly limit th potential
areas of operation, depending on MYN battle gcu dispositions.

IL
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systems is that in addition to be a location Wostan it is
also a strike system. It can provide accurate mid-course
guidance for long range standoaff munitions. This will be
explored further in the next section in whic recommndations
to provide a strike capability are exmined.

( --
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APPENIX A

?LSS + GIPS + IA~Ci t A SURVEUM SYSTE

The first function, location of 4mitters, is
performed using the time-difference-of-ariual (TDOA) of
a given signal between two pairs of airborne platforms
(TI-i aircraft); the location being detxSmd by the comn
Intersection of the two hyperboloids. calculated friom the
time-differences, with the surface of the sinth. This
technique may be thought of as an invers-44N process,
where the locations of three receivers me very accurately
known with the location of the transite subsequently
determined. (With LORAN,. it Is recalled, th locations of
three transmitters are very accurate ly-nn, with the
location of th receiver subsequently deemned-the
processes are identical.)

3 in this process, the positions of et three receiving
platforms (TI-is) are determined with comujerable precision

A-1U
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by DME (distance measuring equipment). .=M is uimg more

than an extremely accurate version of the 48 anmmcsiated

with standard TACAN stations. Each TI-1, then, mmt be in

line-of-sight (LOS) of three surveyed, ground-bowd M

stations--from which three-coc-Minate position k can be

determined. _IDE also provides the data which smppocts

accurate weapon guidance for the PLSS strike funim.)

I Additionally, the principal part of the proesmsing

-of the signal data collected by the TR-is, LncludhAg the

calculation of emitter locations, is performed at a ground-

based processing center.

W Thus, the present PLSS ({0C FY 86) is linkdW

inextricably to ground-based assets for two critimi.
functions: TR-1 navigation, and data processing. 1br

NATO's Central Region this linking provides no particular
difficulties due to the very large LOS of this hil-altitude

system. Unfortunately, what for central Europe is "large"

LOS is for the western Pacific *not large." What Is wanted, .

then, is some scheme which decouples PLSS from it present

airborne links with the ground, while retaining (mm, in

fact, increasng) its present capabilities.

U To achieve this aim, RDA has conceived a system
which replaces the navigation function (the strike function
would be, retained) presently performed by DME with GPS.
That is, a CPS receiver would be installed on each TR-1

with "ground truth" determined from GPS data (actually,
GPS will provide three-coordinate location plus velocity

determination). We have rather carefully examied this
-notion to determine an estimate of navigation (location)

accuracy thus derived. This analysis is presented in
Appendix 3 to this report.

-
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PLSS ERW3S USING CPS POR RAVIIM

It has been suggested thttePeiin-wadmadSrk
System (PLSS) could be deployed over the "ea to becate shipboard
emitters over a wide ara It this wwr dame, VM navigation.
using precisely located groundbased beacons wood be very diffi-
cult to izplemn t. An alternative navigation myns that should
be avaLIlaU* within two yewrs d!Ur PLBS i folded in the Gnibal
Positioning System (MPS). This system is pm3Umly expected to.
eqiloy 16 satellites ix orbits that have a period ot 12 hours
jd a rredius of about 14,000 ami. Each satellite transmits an

accurately tiined signal which can be received at my point that is
near the earth and within line of sight. Te poeition of the

receivers can be deteraiined by measuring the time of arrival of
the signals from three appropriately located iateltes or by
masuring the differences in the tinas of arctiol of the signals
from four satellites. This appendix will give an eft'-ate of
the errors incurred in locating-emitters Ihe - M uses GPS for
navigation.

*Since each PLSS platform will be equipped aith a very accurate
clock, it will be-Assuved that it will daeam Its positiLon-by
measuring the absolute time of arrival of the signals from each
of three GPS satellites. Each of these times -. 1l be comaed
with the known tim at which the sign-l was twmtted to deter-
mine the one-way transit timei. Each transit tim determines the
distance of PLSS from one of the satellitebt an the PLSS

7LY/OU*4 R- 14~
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